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CALS PHASE I.1 CORE REQUIREMENTS
Joint DOD/Industry/NBS Conference
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National Bureau of Standards
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-= LUNCH -

CALS Industry Steering Group: Mr. H. Stormfeltz, Vice Chairman,
Progress and Plans CALS Industry Steering Committee
Northrop Aircraft
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CALS Test Network: Mr. Mel Lammers
An Update Air Force Logistics Command
~== BREAK
Service Panel: Ms. Jean lLamb, Headquarters Army
Materiel Command
Chair - Dr. McGrath Col. Eugene Tattini, Director,
Plans and Strategies for Plans and Programs, DCS Product
the Evolution of CALS Assurance and Acquisition
Logistics

Mr. Gerard C. Hoffmann, Specifica-
tion Control Advocate General of
the Navy

Ms. Karen Gregory, CALS
Management Support, Defense
Logistics Agency
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INTRODUCTION

A

The Joint DOD/Industry/NBS Conference on the Computer-aided
Acquisition and Logistic Support (CALS) Phase I.1 Core Require-
ments was held at Gaithersburg, Maryland on 26 April 1988. The
latest set of core requirements documents were introduced into
the formal coordination process; in addition, presentations at
the conference provided information about the status and plans of
various government and industry CALS activities. The CALS draft
core requirements documents introduced at the conference were:

MIL-R-RASTER Raster Graphics Representation in Binary
Format, Requirements for/}

MIL-D-CGM Digital Representation for Communication of
Illustration Data: CGM Application Profile.

MIL-HDBK-CALS ' Department of Defense Computer-aided Acquisi~-
tion and Logistic Support (CALS) Program
Implementation Guide;

‘MIL-STD-1840A Notice 1; Automated Interchange of Technical

Information’, .

Vi

MIL-D-28000 Ammendment 1; Digital Representation for
Communication of Product Data: IGES Applica-

tion Subsets , - e
A sixth draft document, TRIF 2.0, "Tiled Raster Graphics Content
Architecture," was also distributed to the attendees to assist
them in evaluating the draft MIL-R~RASTER which references TRIF
2.0.

The speakers at the conference described in some detail the
changes and ammendments to the CALS Phase I.0 documents,
MIL-STD~1840A and MIL-D-28000, and the three Phase I.1 documents
released for coordination. In addition to covering the status of
the current DOD and Industry Task Force activities, presenters at
the conference also introduced two new CALS programs, PDES Inc.
and the DOD/Industry CALS Test Network. PDES Inc. is an industry
cooperative recently formed to accelerate the implementation of
the Product Data Exchange Standard (PDES) technology, a computer
interpretable form of product data. The Cals Test Network is an
Air Force managed project to test the CALS core requirements in a
controlled environment, and to provide feedback to the standards
process and vendor implementations. The final session of the
conference was a panel discussion by the Services and the Defense
Logistics Agency of their plans and strategies for the evolution
of CALS.

This document provides a record of the conference agenda, bio-

graphical sketches of the conference speakers, ané¢ .opies of the
speakers’ presentation materials.
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DOD

OSD CALS
POLICY
OFFICE
&
CALS
SUPPORT
OFFICE

SPECS & STDS
WORKING GRP

COMMUNICATIONS
WORKING GRP

IMPLEMENTATION
WORKING GRP

PDES TASK GROUP

CALS

POINTS OF

Michael McGrath
Bruce Lepisto
Joseph Arcieri
Susan O'Neal
James Dalgety
Donald Hall

James Dalgety
Ernest Thorne

Jack Bartley

Bruce Lepisto

CONTACT

(202) 697-0051
(202) 697-0051
(703) 756-8420
(202) 697-0051
(703) 756-8420
(703) 756-8420

(703) 756-8420
(703) 756-2554
(202) 695-9505

(202) 697-0051

Service/Agency POC's

Gary Denman

(202) 697-9351

(703) 274-9759
(202) 694-9111
(301) 981-3915
(703) 274-4210

(301) 975-3254
(301) 975-6642

ALTERNATES
Michael F. McGrath

Richard Heinbach
Joseph Cribbins
Philip Dickinson
Jack Hobbs

Emerson Cale
Clifford Geiger
MGEN Edward Bracken
MGEN David Teal
Oscar Goldfarb
Richard Bruner

ARMY AMC Richard Callan
NAVY NAVSUP William Gorham
AIR FORCE AFSC LTC Dave Long
DLA DCALSO William Presker
NBS Roy Morgan
David Bettwy
DOD CALS STEERING
PRINCIPAL
CHAIRMAN Russell R. Shorey
ARMY Eric Orsini
NAVY Gerald Hoffman
AIR FORCE Lloyd Mosemann
DLA Thomas Knapp
DCA Herbert Goertzel
DARPA William Bandy
SDIO COL James Graham
OSD DASD(L) John Mittino
DASD(S)IS James Miller
DASD(PS)SDM Peter Yurcisin
OASD(C)IRM John Springett

OASD(C°I)1ISs
NBS (Tech Advisor)

o g W

Diane Fountaine

Helen Wood

Randy Jennings
Michael Corrigan

David Jefferson

“yt:
e

AR a

VS

l.n}

P

vy
A 5‘:"- -

g

P
i

r

2o

-
]

-

Lo
A

was

0 AN

SR




CHAIRMAN:

ADVISOR:

ADPA
AIA
CUE
EIA
ICA
NCGA
NSIA
SOLE

l!-Illl"l!."IlFF"!!!F'1I!!"!!!F-ﬂ!!!'-1-Il-_1r—v-1llr—-ssur——-uur~ﬂguar—wq-s T e w——

AN A o v s

VICE CHAIRMAN:
COMMITTEE EXECUTIVE: MR.

Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr‘
Mr.

(‘~I {

INDUSTRY

m.
m.

MS.

DATA SECURITY TASK GROUP
Mr. Howard Chambers, Rockwell International
Mr. Bill Jascomb, Lockheed Corporation

ACQUISITION TASK GROUP
* Mr. Herman Correale, McDonnell Aircraft Company

INTERNATIONAL TASK GROUP
Mr. Cick Drake, Westinghouse Electric Company
Mr. Jonathan Tilton, General Electric Company

ASSOCIATION LIAISON

CALS

RICHARD WEBSTER
HAROLD STORMFELTZ
LON CALDWELL
RUTH DAVIS

DESIGN INTEGRATION TASK GROUP
Mr. John Roche, McDonnell Douglas Aircraft Company
Ms. Naomi McAfee, Westinghouse Electric Company
Mr. Joe Meredith, Newport News Shipbuilding
Mr. Martin Plawsky, Grumman Aircraft Systems

DIGITAL INFORMATION EXCHANGE TASK GROUP
Mr. Stanley Meyers, Grumman Data Systems
Mr. Paul Pechersky, E-Systems
Mr. Morris Schur, Eastman Kodak Corporation

EDUCATION AND PUBLIC CUMMUNICATIONS TASK GROUP
Mr. John Goclowski, Dynamic Research Corporation
Mr. Richard Summers, Westinghouse Electric Company

Herbert Atkins

Jack Stahl
James Reid

Edward Nucci

Al Frager

Robert Willis
Lon Caldwell
John Goclowski

TASK

FORCE

(314)

(617)
(301)
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539-9078
416-3106
393-3620
243-3993

232-5171
765-3400
892-4470
753-1473

414-1841
424-3529

682-8552
661-1000
558-3792

324-7040

475-9090
765-1875

995-6366
594-54%2

553-2147
429-4635
681-7892
457-4965
892-9480
698-9600
393-3620
475-9090
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CALS BULLETIN BOARD SYSTEM A »}

301-948-7438 -~ 301-921-9842 ""
NI
o

Available 24 hours a day, 7 days a week . f”

[Two lines --- 300/1200/2400 baud) e 2

Cnod

¢
How to use the CAILS BBS: < 7
&

1. You must have a standard ASCII terminal or computer. o
Modem settings are: -, Ta

- 300, 1200, or 2400 baud SN

- 8 or 7 data bits T
- even or no parity Loy

- 1 stop bit R

)

2. Dial 301-948-7438 or 301-921-9842. Metropolitan ;_f;j
Washington, D.C. callers will not need the area code. ’ ;‘

K5

3. If the line is busy, call the other number. . ﬁ%

M
4. If there is no answer after two rings, call again later. Y o
Ao,
5. After the initial connection, answer the request for A
information at the prompts and assign your own password. - fEA
Subsequent calls will only require providing your first e
name, last name, and password. TRRASY

‘-J r"

Purpose of the CALS BBS: " ﬁg
The objective is to provide a means for timely dissemination of x :"
information about and related to the CALS program, and to enable TN,
the CALS community to exchange information and computer files NN
rapidly and effectively. oo
Toward these ends CALS core standards and specification are " i:
available for downloading as are many files of information useful TS
to the CALS community. The bulletin system provides timely RIS
information on meetings, conferences, sources, and other useful -’ $:.
subjects. The messaging system provides a convenient means of Lo
timely communication to specific users or the entire user RV

community. Messages can be restricted to reading by only the e
intended recipient. T
- A
Seoee
The following pages provide examples of the bulletin listing, a - ?ﬁ
partial listing of files available for downloading, and part of ﬁx

an available file which lists principal contact points in the .
CALS community.
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BIOGRAPHICAL SKETCHES OF SPEAKERS

CALS PHASE I.1 CORE REQUIREMENTS

JOINT DOD/INDUSTRY/NBS CONFERENCE
26 APRIL 1988

Charles R. Adams
President
West Coast Information Systems, Inc. (WESCO)

Mr. Adams is the President of West Coast Information Systems,
Inc. (WESCO), a company with a track record for successfully
desiqguiing, developing and integrating hardware and software for
custom systems and product development. Mr. Adams has extensive
background in the implementation of information management
systems using optical disks for mass storage. The company
(WESCO) has interfaced raster based information systems with
various CAD/CAM systems using CCITT Group 3 and 4 compression as
well as IGES. Prior to starting WESCO, Mr. Adams was the Manager
of Large Format Systems at Integrated Automation. Mr. Adams is a
graduate of the Naval Academy and did his graduate work in
Management at the University of Tennessee.

Daniel R. Benigni
Computer Scientist
National Bureau of Standards

Daniel R. Benigni received his Bachelor’s degree in Mathematics
from St. Vincent College (’69) and has two Master of Science
degrees, in Computer Sciences (’81) and Technical Management
(’88), both from The Johns Hopkins University. He is a Computer
Scientist at the National Bureau of Standards, in the Institute
for Computer Sciences and Technology. He is the newly-elected
Treasurer of the Washington section of the IEEE, the Institute
for Electrical and Electronics Engineers, as well as being
General Chairman of the Federal Data Management Users Group. He
is on the Board of Directors of the annual Computer Assurance
Conference, and is the current Secretary/Treasurer of the
Washington chapter of the IEEE Computer Society. His current
research interests include computer graphics software and
standards; the utilization of graphics standards within the
Defense Department’s Computer-aided Acquisition and Logistic
Support program, which will permit in future the total digital
interchange of information between DoD and contractors; and
Hypertext. Previously, Mr. Benigni was a Mathematician at the
David W. Taylor Naval Ship R&D Center, involved in the analysis,
design and development of large data management systems for
interactive ship design.
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David S. Bettwy
Automated Production Technology Division
National Bureau of Standards

Mr. Bettwy is Deputy Chief of the Automated Production Technology
Division at the National Bureau of Standards (NBS). Mr. Bettwy
has a BSME degree from George Washington University, has been
with NBS for 11 years, and previously was with the Harry Diamond
Laboratories (HDL) of the Army Materiel Command for 25 years.

Mr. Bettwy’s assignments at HDL included electro-mechanical R&D
in the area of ordnance devices; responsibility for the HDL
manufacturing facility as Chief of the Engineering Technology
Branch and for the HDL technical data repository as Chief of the
Configuration Management Branch; and Commodity Manager for the
acquisition of production quantities of electronic fuzes for
artillery rounds.

Prior to his association with the CALS project at NBS, Mr. Bettwy
was involved with the planning and installation of the Center for
Manufacturing Engineering’s Automated Manufacturing Research
Facility.

Karen F. Gregory
DLA CALS Management Support
Defense Logistics Agency

Ms. Gregory'’s current position is with the Defense logistics
Agency’s (DLA) Computer-aided Acquisition and Logistic Support
(CALS) Management Support Office. She is responsible for the DLA
CALS Implementation Plan and oversees several CALS projects and
demonstration applications. Ms. Gregory is an active member of
DOD/Industry CALS committees and sub-committees, including the
Information Technology Committee, the Benefits Sub-committee, and
the Test Network group.
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Gerard C. Hoffman
4 Specification Control Advocate General
X

-

M o o
AN
-

U. S. Navy

=

% In February 1985, the Secretary of the Navy announced the

0 appointment of Mr. Gerard C. Hoffmann (SES) as the Navy’s

: Specification Control Advocate General. Mr. Hoffmann reports to
the Assistant Secretary of the Navy, Shipbuilding and logistics.
The mission of his office is a multi-pronged attack aimed at
reducing costs while maintaining or improving quality in all

S aspects of acquisition, maintenance and support. ACTION ‘88,

"Attack Costs Through Improvements in our Navy/Marine Corps,"

.—1

[l o
w

=3

- encompasses Acquisition Streamlining, Value Engineering, Off-The- )
L Shelf Procurements (Non-Developmental Items), Productivity n;'
N Improvement and the Specifications and Standards Program. 23'

‘. Mr. Hoffmann comes to the position with extensive experience in
'y weapons systems acquisition with tours in several major weapons
system acquisition program offices including auxiliaries,
destroyers, aircraft carriers, and special mission ships. He

& holds a Bachelor’s Degree in Marine Engineering from the State

] University of New York Maritime College and did his graduate work
- at Renesselaer Polytechnical Institute. Currently, he is 7
teaching an acquisition management course for Virginia Tech. u

Vo S T

S,

p 2% I 4

Jean M. Lamb 3
Headquarters Army Materiel Command A

Ca O

-~
[
Ly

Ms. Lamb is a Logistics Manager working on the CALS program in
the Deputy Chief of Staff for Readiness at Headquarters Army .
Materiel Command. Previous weapon system experience includes K
work on fielding the APACHE helicopter and the FIREFINDER radar v
systems. Information system experience includes participating in

the conversion to the Commodity Command Standard System. 1In Y
addition to employment at the Headquarters, Jean has worked at D
Communications-Electronics Command, at the Aviation Systems '
Command, and at the St. Louis Army Ammunition Plant.

AKX

Y XXR AT

B

Ms. Lamb is a graduate of the Army’s Logistic Executive
Development Course and is currently participating in the
Logistics and Acquisition Management Program. She is an active .

member of the local chapter of the Society of Logistics -

- Engineers.
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Melvin S. Lammers O
Air Force Logistics Command -\'C:»‘-'
Wright Patterson Air Force Base ﬁt:.'(.-'
Melvin S. Lammers is currently assigned as Chief of the by ..,»
Architecture and Technology Division in the Air Force logistics : -:::.".:-‘
command at Wright Patterson Air Force Base. He is responsible i et
for interface with industry, university, and government research |$‘u:.:|:.:&
laboratories to advance the use of technology in information '..::::'::f
systems, computing and communications systems in the Air Force =
Logistics Command (AFLC). He is responsible for the development PR
of the AFLC-wide system architecture, and is also responsible for :;: :.‘.:0.‘
the Computer-aided Acquisition and lLogistic Support (CALS) Test o Wl
Network (CTN) for the Department of Defense. Previously he was ny J.
Chief of the Management Systems Division at AFLC. He has ,3.:
extensive background in computer system design and project P
management. He graduated from the Ohio State University with a VY
degree in Industrial Engineering and is a 1981 graduate of the RS
Industrial College of the Armed Forces in Washington, D.C. “,‘g}ﬁ"nﬂ
\ 4
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Bruce Lepisto ’;.\f'
Deputy Director, DoD CALS Policy Office ATATAS
OASD (P&L) WS phaticE
The Pentagon ®
Bruce lepisto is the Deputy Director of the Computer-aided &,‘3- \
Acquisition and Logistic Support (CALS) Policy Office, in the }51\_
Office of the Secretary of Defense (0OSD). He has been involved #}_NEJ&#
with the CALS program since its inception, and was Co-editor of ARG
the original Institute for Defense Analysis (IDA) CALS Study -
report that led the Department of Defense to establish the CALS A
program. PN
N
Mr. Lepisto is a career DoD employee with over twenty years AT Ay
experience in both acquisition and operational logistics. Prior ._\‘_C:-:::-
to joining the 0OSD staff in 1984, he worked for the United States e
Air Force, most recently as Deputy Director for Data Management FASN
of the JLC’s Joint Depot Maintenance Analysis Group (JDMAG). His ',12 '
Air Force professional experience includes depot posture j_\ ;{*‘,
planning, support policy, data system design and management, and RNV,
productivity and cost analysis. He is a senior member of the i-.-_:%
Society of Logistics Engineers, a member of the Steering
Committee of the national IGES/PDES Organization, and a member of Ry
the ANSI/ASME Y14.26 committee on Computer Aided Preparation of .-}:{Ev:
Product Definition Data. :.r\;;‘.:-.
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Dr. Michael F. McGrath 3 g
Director, DoD CALS Policy Office R,
OASD (P&L) WS N
The Pentagon L
[ R
Michael F. McGrath is the Director of the Computer-aided ﬁa
| Acquisition and Logistic Support (CALS) Policy Office, in the 2 ;ﬁ
,* Office of the Secretary of Defense (0OSD). He has over seventeen ﬁ i
years of acquisition logistics experience dealing the with !
problems that CALS is designed to address. His previous ‘
assignments on the OSD staff included reviewing major weapon a g‘-:*f
system support programs for the Defense Systems Acquisition k- f’
Review Council (DSARC) and serving as principal author of the top .#ﬁ
level DoD policy directive on Integrated Logistic Support. gﬁ ""'.::j
& o

Prior to joining the 0OSD staff in 1980, Dr. McGrath held various
logistic management positions in the Defense Logistics Agency and A BXN
the Naval Air Systems Command. Dr. McGrath is a member of the g
Senior Executive Service. He holds B.S. and M.S. degrees in

Space Science and Applied Physics, and a Ph.D. in Operations

Research. He is a member of the Operations Research Society of K
America, and a senior member of the Society of logistics 3
Engineers. 1In his spare time, he teaches Operations Research e
courses at George Washington University. :
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W. Bradford Rigdon 1

McDonnell Douglas Aerospace Information Services _“‘q

Rt

Brad Rigdon holds the position of General Manager of McDonnell X
Douglas Aerospace Information Services (MDAIS) Company. MDAIS is Yo i)
a component of the MDC Aerospace Group with the mission to e ‘a
g,

propose and provide Information Services which support Aerospace
Component business objectives and contribute to MDC earnings.

g
Loy
. 4

Brad entered the data processing field in 1961, joining McDonnell \é
Automation Company (McAuto) a year after it became a division. o ol
He became a Senior Consultant and held a variety of management 4% hﬁb

[, & 4]

positions in systems services and marketing in New York,
including Regional Director of the Northeast Region. Brad has 8

also been a Director of Product Planning, of Product Management ﬁj-wﬂ
and of Business Applications for McAuto in Long Beach. In 1980 b;;~§
he was named Director of McDonnell Douglas Corporation services, 4
in 1983 Vice President of the MDC Services organization of McAuto e o,
and General Manager of MDAIS in 1986. NN

Brad was graduated in 1961 from the University of Missouri with a
BA in business administration. Brad is currently a member of the
Executive Committee of the Regional Consortium for Education and
Technology, Chairman of the Science and Engineering Committee of

the St. Louis Regional Commerce and Growth Association, a member A
of the University of Pennsylvania Wharton School Management - 8
Information Forum and a member of the Board of Catholic Education Wi
of the Archdiocese of St. Louis. %ﬁ
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Bradford M. Smith
Center for Manufacturing Engineering
National Bureau of Standards

Mr. Bradford M. Smith is Leader of the Engineering CAD/CAM Group
in the Automated Production Technology Division at the National
Bureau of Standards (NBS). He serves as the Program Director for
the Initial Graphics Exchange Specification (IGES)/Product Data
Exchange Specification (PDES) project which has focused the
efforts of over 750 experts from 280 companies to develop a
generic method of data exchange among differing graphics systems.
The concept is well documented, widely implemented and is seeing
production usage in design, engineering and manufacturing. His
work at NBS entails research on integrated manufacturing systems
including the development of control strategies, graphics
applications software, geometric modeling techniques, interface
standards and guidelines.

Prior to joining NBS in November 1976, Mr. Smith headed a group
at the Naval Ship Research and Development Center responsible for
a developmental program in numerical control systems. Over a ten
year period, he supervised the development and maintenance of
computer software used to direct NC machine tools at two Navy
Laboratories. While in the Navy, Mr. Smith served as Chairman of
the DoD Manufacturing Technology Advisory Group Subcommittee on
CAD/CAM which annually reviewed all proposed projects for
technical feasibility and possible duplication of effort.

Mr. Smith holds a Bachelor’s (65) and a Master’s (66) Degree in
Electrical Engineering from Cornell University. He has served as
Chairman of “he Washington, D.C. Chapter of the Numerical Control
Society. 1I2 1979, he was the recipient of the Archimedes
Engineering Achievement Award from the California State Society
of Professional Engineers, and from 1981-84 served on the Board
of Directors of the Numerical Control Society.

Currently, he is Chairman of the International Organization for
Standardization (ISO) Technical Committee 184 Subcommittee 4 on
product data exchange and Chairman of the American National
Standards Institute Planning Panel on Industrial Automation.
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Harold B. Stormfeltz
Northrop Corporation
Aircraft Division

Harold B. Stormfeltz (Stormy) is currently the manager of the
Advanced Systems Support Programs Department. In this position
he is responsible for developing Advanced Aircraft Supportability
Programs and the activities of the Support Technology Development
Center. Prior to his current position he was the ILS Director
for the company funded F-~20 Programs which included developing
unique contractor operated support programs worldwide.

In his previous assignment as manager of the F-5/T-38 support
programs, he directed the company’s support efforts worldwide in
24 different countries. 1In 1972 he established an Integrated
Logistics Support Group to develop international support plans
for the COBRA Aircraft, European consortium. Before transferring
from Engineering to the Logistics Department his assignments
included being a resident member of the technical consultant team
for the NATO Hawk Weapon System and special assignments involving
acquisition of European - developed weapons.

Stormy joined Northrop in 1955 as a Mechanical Design Engineer.
He earned a Bachelor of Science in Aeronautical Engineering from

UCLA.

Stormy has been involved in NSIA'’s LOMC activities since 1972.

He served as chairman of the spares and product support groups
and subsequently chairman of LOMC. In the fall of 1986 as a
result of DOD’s Computer Aided Acquisition and Logistics Support
(CALS) initiative he became LOMC'’s representative to newly formed
CALS Industry Steering Group (ISG). Recently he was appointed
Vice Chairman for Operations, having the responsibility for
coordinating the efforts of the CALS Task Groups.
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Colonel Eugene L. Tattini
Director of Plans and Programs
Headquarters Air Force Systems Command

Colonel Eugene L. Tattini is Director of Plans and Programs,
Deputy Chief of sStaff Product Assurance and Acquisition
Logistics, Headquarters Air Force Systems Command, Andrews Air
Force Base, Maryland.

graduated from high school in Hampton, rg a in 1961, an en

attended the University of Illinois, Urbana, Illinois, where, in
1965, he received a Master’s degree in Business Administration
from Oklahoma City University. He is a graduate of Squadron
Officer School, Air Command and Staff College, Industrial College
of the Armed Forces, and Air war College.

Col. Tattini received his commission through the Reserve Officer
Training Corp. (ROTC) program at the University of Illinois in
1965. From September 1965 through FEbruary 1968, he was assigned
as the Executive Officer for the 58th Air Rescue Squadron,
Wheelus AB, Tripoli, Libya.

From March 1968 through September 1969, he was a Deputy Missile
Combat Crew Commander, 321st Strategic Missile wing, Grand Forks
AFB, North Dakota. During 1970-1971, Col. Tattini was the Aide-
de-Camp to the Vice Commander, 15th Air Force, March AFB,
California.

In February 1972, Col. Tattini transferred to Oklahoma City Air
Logistics Center, Tinker AFB, Oklahoma, where he was assigned as
the Director of lLogistics, 6171st Air Base Squadron, Kwang Ju AB,
Korea.

After graduation from Staff College in June 1977, Col. Tattini
spent the next four years as the Deputy Program Manager for
Logistics, Space Defense System Program Office, Space Division,
Los Angeles AFB, California. In July 1981, he was assigned to
Headquarters, United States Air Force, Washington, D.C., as an
Acquisition Logistics Policy Gtaff Officer. He assumed his
current duties with Air Force Systems Command in July 1985.

He was promoted to Colonel on 1 September 1985.
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Raster Scan Data
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COOO0OO0O0O0CO0O0O0OOQ ™o =rm v on o OO0 ===0000O0
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CO000OOLOLOO = ~==000—=00000—==—~0000
COOCOO0OO0O0OCO=w—=0000=~00000=~0000
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The imoge in Figure | moy be encoded into 30 x 42

v KLy l!ﬁlu ﬂ hn\»\- -Akk.nb..V\h.u N

Al ORI e

= 1260 bits. 1's correspond to

block pixels, 0's correspond to white pixels. Although normolly these 1260
51.

"raster scan" bits would be stored or transmitted purely sequentially, they are
arranged here in groups of 42 to emphasize their correspondence with the

original image.
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Table 2 o o
Run-Length Encoding of Raster Scan Data

Line

No . W B W B W B W B W B W 8 W
§ 42

2 42

3 42

4 42

5 4 3 10 3 22

3 4 3 9 4 22

7 4 4 8 4 22

8 4 4 7 5 2

-9 4 4 7 4 3

{0 4 5 é & 23

N 4 S 5 5 9 7 7

12 4 2 2 2 [ 2 t 2 8 9 6
13 4 2 2 2 4 2 i 2 7 4 3 4 5
14 4 2 2 3 2 2 2 2 6 4 L3 4 I
15 4 2 2 7 2 2 (4 3 1 3 4
i6 4 2 3 5 3 2 6 3 7 3 4
17 4 2 3 5 3 2 5 4 7 3 4
18 4 2 L1 3 4 2 5 14 4

{9 4 2 5 2 4 2 5 14 4

20 4 2 2 5 3 15

21 4 2 1l 2 5 3 15

22 4 2 2 6 2 15

23 4 2 { 2 é 3 8 2 4

24 4 3 9 3 7 4 S 3 4

25 4 3 9 4 7 10 5

26 4 3 9 3 9 7 7

27 29 3 10

28 42

29 42

30 42

The image of Figure { may be encoded into alternate run lengths of white (W)
and block (B) runs, os shown here. The runs are not normally stored by line, as shown
here for clarity, since the cumultive line length of 42 serves as an end-of-line delimiter
when decoding.




|5, - - "y > i > Bat, . Rl b Apaty® .‘ 4 l_
) :ﬁ,‘,::"".
\.j:."\-
L J
e,
e,
TABLE 2/T.6 Pt
Terminating codes :fa_f(. X
Ly
&
White run length Code word Black run length Code word [
5%
0 00110101 0 0000110111 gt
] 000111 1 010 e
2 011 2 il " o, '|:
3 1000 3 10 N
4 10t 4 ot o
5 1100 5 0011 _
6 1o 6 0010 it
7 nn 7 0001 bR T
8 10011 8 00010 Ay
9 10100 9 000100 :;.-f .:t
10 00111 10 0000100 ,rs."
n 01000 " 0000101 A
12 001000 . 12 0000111 e
13 000011 13 0000010y e
14 110100 14 00000111 Sl
15 110101 is 000011000 RN
16 101010 16 0000010111 '.‘t:.‘::.‘t
17 101011 17 000001 1000 by
18 0100111 8 0000001000 \:.;k.'a;
19 0001100 19 00001100111 BNV
20 - 0001000 20 00001101000 [ ]
21 0010111 21 00001101100 R
22 0000011 22 00000110111 &\ Ny
23 0000100 23 00000101000 b 5
24 0101000 24 00000010111 >0
25 0101011 25 0000001 1000 i ",:E;
26 0010011 26 000011001010 Ry
27 0100100 7 000011001011 PY
28 0011000 28 00001 1001100 T
29 00000010 29 000011001101 W
30 0000001 | 30 000001 101000 \"::‘ ¢
31 0001010 k] 000001101001 W, ':::‘,
32 00011011 32 000001101010 ‘.;?ai.,‘
33 00010010 3 000001101011 N
34 00010011 34 000011010010 "
35 00010100 35 000011010011 .9
36 00010101 36 000011010100 R
37 00010110 37 000011010101 :.-:.«" '
38 00010111 38 000011010110 NN
39 00101000 39 000011010111 NP
40 00101001 40 000001101100 ;-,,.‘-
4i 00101010 4l 000001101101 .:-(:U;'.:
4 00101011 42 000011011010 Py
43 00101100 43 000011011011 e
44 00101101 44 000001010100 NG
45 00000100 45 000001010101 AN
46 00000101 46 000001010110 NS
47 00001010 47 000001010111 iyt
48 0000101 { 48 000001 100100 ;.-?_.3;3-_
49 01010010 4 000001100101 '
50 01010011 50 000001010010 L9
st 01010100 st 00000101001 | AN
52 01010101 52 000000100100 ROASAY
53 00100100 53 0000001 10111 ey
54 00100101 54 0000001 11000 e
55 01011000 55 000000100111 ety
56 01011001 56 000000101000 RO
s 01011010 57 000001011000 ®
58 01011011 58 000001011001 vos
59 01001010 59 00000010101 1 oo
0 0100101 1 60 000000101100 N
61 00110010 6! 000001011010 SN
62 00110011 62 0000011001 10 AN
63 00110100 63 000001100111 AL
. AN
e
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TABLE 3/T.6

Make-up codes between 64 and 1728

White run lengths Code word Black run lengths Code word
64 11051 64 0000001111

128 10010 128 000011001000
192 olotn 192 000011001001
256 oltottt 256 000001011011
320 ooliotio 320 000000110011
384 00110111 384 000000110100
448 01100100 448 000000110101
512 01100101 512 0000001101100
576 01101000 576" 0000001101101
640 01100111 640 0000001001010
704 011001100 704 0000001001011
768 011001101 768 0000001001100
832 011010010 832 0000001001101
896 011010011 896 0000001110010
960 011010100 960 000000111001 1
1024 oito10101 1024 0000001110100
1088 o1toloilo 1088 0000001110101
1152 011010111 1152 0000001110110
1216 011011000 1216 0000001110111
1280 011011001 1280 0000001010010
1344 011011010 1344 0000001010011
1408 ortorton 1408 0000001010100
1472 010011000 1472 0000001010101
1536 010011001 1536 0000001011010
1600 010011010 1600 0000001011011
1664 011000 1664 0000001100100
1728 010011011 1728 0000001100101

QR T
.mﬁﬁ-’f\ LA

Make-up codes between 1792 and 2560

Run length

(black and white) Make-up codes
1792 00000001000
1856 00000001100
1920 00000001 101
1984 000000010010
2048 00000001001 |
212 000000010100
2176 000000010101
2240 000000010110
2304 000000010111
2368 00000001 1100
2432 00000001 1101
2496 000000011110
2560 000000011111
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TILED AND UNTILED
FEATURES

« UNTILED

-CobED IN CCITT GRouP 4* FORMAT

-LANDSCAPE AND PORTRAIT AXES FIXED

-COMPLETE COMPRESSION/DECOMPRESSION
REQUIRED

- TILED

-CoDED IN CCITT GRoup 4ik AND BITMAP
FORMAT

-ORIENTATION AND AXES IDENTIFIED IN THE
DOCUMENT CONTENT

-FLEXIBLE TILE INDEX

-PRESENTATION AND CONTENT IN
ACCORDANCE WITH ISO 8613 PART 7,
8824, AND 8825

"FED-STD-1065
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BASIC ATTRIBUTES
NECESSARY TO SUPPORT
RASTER FILE PROCESSING

« COMPRESSION CODING SCHEME

« RESOLUTION

-DEFAULT VALUE 200 PIXELS PER INCH
-OPTIONS 180, 240, 300, 600, AND 1200
PIXELS PER INCH

« ORIENTATION
-INITIAL POINT IDENTIFIED

« SCAN AXES

-PEL PATH IDENTIFIED
-LINE PROGRESSION IDENTIFIED

- IMAGE SIZE

-VERTICAL PIXEL LENGTH
-HORIZONTAL PIXEL LENGTH

« TYPE Il FORMAT

=TILE INDEX
-TILE DIMENSIONS
-TILE POSITIONS

WESCO 4/26/88
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RASTER FILE
IDENTIFICATION

e MIL-STD-1840

-DOCUMENT IDENTIFIER INFORMATION (i.e.
DRAWING NUMBER, SHEET NUMBER,
REVISION NUMBER ...)

-BASIC IMAGE INFORMATION
-COMPRESSION FORMAT

« MIL-R-RASTER

-IMAGE FILE CONTENT INFORMATION (i.e.
ORIENTATION, RESOLUTION ...)

-QUALITY AND ACCEPTANCE CRITERIA

-FILE CODING EXAMPLES FOR TILED FORMATS

-CCITT GROUP 4 RESTRICTIONS

WESCO 4/26/88
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MIL-D-28000 Amendment 1 Project
14 April 1988

The CALS Digital Product Data project at the National Bureau of Standards
has recently completed an Amendment 1 to MIL-D-28000. The Amendment was
prepared as a March 88 deliverable to the DOD CALS Project.

The amendment introduces five changes to the MILSPEC:

1. Corrections to Class I data from technical review by
the IGES/PDES Technical Publications Committee.

2. Corrections to Class 11 data from technical review by the
IGES/PDES Drafting Committee.

3. Updating of the MILSPEC to use IGES Version 4.0 entity
extensions for intercharacter spacing and dotted line font.

4. Addition of a new Class IV section for NC manufacturing
data exchange.

S. Wording in Section 6 to introduce the intent to migrate
towards Application Protocols with future revisions of
the MILSPEC.

The Amendment was duplicated and mailed for preliminary review the week of
April 4 to IGES/PDES Organization committee chairmen and to members of
the CALS Industry Committee. This will start a review and comment effort
leading to publication in October 1988.
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